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???????? ????? ??????? ?? ????? ????? ??? ????????? ??????? ????????
?Takashi Todo, Mariko Hotta, Takashi Kado, Mayumi Takakura, Naoho Tanizume, Masatomo Watanabe, Yusuke Ida
Health Sciences University of Hokkaido, School of Dentistry
??????????????Metallic materials have long been used in dentistry
because of their excellent mechanical properties such as a high fracture
toughness and excellent elastic characteristics compared with those of
ceramics, polymers and composites. However, the esthetic qualities of
metallic materials in matching the adjacent tooth structure in translu-
cence and color are inadequate. In the present study, we attempted to
make a resin−coated cast clasp with both sufficient functioning and ade-
quate esthetic qualities using a novel mechanical retention method for
resin and gold alloy bonding by creating a microporous structure on the
alloy surface.
?????????? ??? ????????A 14K gold alloy containing 59%(in mass
%)Au, 3% Pd, 14% Ag, and 24% Cu was used. Clasps and plate speci-
mens were cast by the conventional dental casting technique. Micropor-
ous structures were created on the alloy surface by hightemperature oxi-
dation at 800? and subsequent pickling. One coat of a dental flowable
resin containing 1% benzoic peroxide was applied on the microporous
surface with ultrasonic vibration. After the resin paste had impregnated
into micropores, a prosthetic hard resin was placed on the alloy surface
and was subsequently cured by irradiation of visible light, followed by
heating at 70? for 30 min . The resin−coated plate specimens were
mounted with the use of hard resin. The section perpendicular to the
metal/resin interface was mechanically polished and was observed by a
scanning electron microscope. The resin−coated clasps were subjected to
15,000 thermal cycles from 60? water to 0? water for 60 sec each and
were subsequently subjected to 100 cycles of attachment and removal
test using a model die.
???????? ??? ???????????Secondary electron image of the cross−
section of the resin−bonded specimen showed that numerous micropores
of 1−5µm in diameter and 25µm in depth were formed on the alloy sur-
face and each micro−pore was filled with the applied flowable resin.
There was no gap between the alloy and resin, suggesting that good me-
chanical resin/metal bonding had been achieved. The coated resin was
not detached even with 15,000 thermal cycles and subsequent 100 cycles
of attachment and removal of the clasp using a model die.
????????????The results of the present study suggest that a clasp
with both sufficient functioning and adequate esthetic qualities can be
made using a novel mechanical retention method for resin and gold alloy
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